Neuromuscular electrical stimulation improves radiation-induced fibrosis through Tgf-Β1/MyoD homeostasis in head and neck cancer.
The purpose of this study was to analyze TGF-β1 and MyoD expression in cervical muscles during radiation therapy (RT) and their role in inducing muscle fibrosis in head and neck cancer (HNC) patients. We also studied the effect of combined traditional swallow therapy (TST) and neuromuscular electrical stimulation (NMES) therapy on TGF-β1/MyoD homeostasis in patients undergoing post-operative RT for HNC. Case-control study. Thirty patients, 10 with benign thyroid lesions and non-radiated muscle (control), and 20 with advanced-stage HNC receiving primary resection and post-operative radiation (study group) were enrolled. Patients in the study group were randomly assigned to receive post-operative RT alone (Group I) or post-operative RT with TST/NMES therapy (Group II). Intraoperative biopsies were obtained in all 30 patients. In the study groups, biopsies were repeated 4 weeks after completion of RT. TGF-β1 and MyoD expression were evaluated by immunohistochemistry and Western Blot. The control group demonstrated low expression of TGF-β1 and high expression of MyoD. Following RT, patients in study Group I had high expression of TGF-β1 and low levels of MyoD. Group II patients demonstrated TGF-β1 levels more consistent with that of non-irradiated tissue. The molecular pathogenesis of RT-induced muscle fibrosis involves the TGF-β1 pathway and its repression of MyoD expression. Our results suggest a correlation between TST/NMES combined therapy and the restoration of TGF-β1/MyoD homeostasis in cervical muscles. TST/NMES is a plausible prophylaxis and/or treatment for RT-induced muscle fibrosis and dysphagia. J. Surg. Oncol. 2016;114:27-31. © 2016 Wiley Periodicals, Inc.